Scn1a dysfunction alters behavior but not the effect of stress on seizure response.
Mutations in the voltage-gated sodium channel gene SCN1A are responsible for a number of epilepsy disorders, including genetic epilepsy with febrile seizures plus (GEFS+) and Dravet syndrome. In addition, dysfunction in SCN1A is increasingly being linked to neuropsychiatric abnormalities, social deficits and cognitive disabilities. We have previously reported that mice heterozygous for the SCN1A R1648H mutation identified in a GEFS+ family have infrequent spontaneous seizures, increased susceptibility to chemically and hyperthermia-induced generalized seizures and sleep abnormalities. In this study, we characterized the behavior of heterozygous mice expressing the SCN1A R1648H mutation (Scn1a(RH/+)) and the effect of stress on spontaneous and induced seizures. We also examined the effect of the R1648H mutation on the hypothalamic-pituitary-adrenal (HPA) axis response. We confirmed our previous finding that Scn1a(RH/+) mutants are hyperactive, and also identified deficits in social behavior, spatial memory, cued fear conditioning, pre-pulse inhibition and risk assessment. Furthermore, while exposure to a stressor did increase seizure susceptibility, the effect seen in the Scn1a(RH/+) mutants was similar to that seen in wild-type littermates. In addition, Scn1a dysfunction does not appear to alter HPA axis function in adult animals. Our results suggest that the behavioral abnormalities associated with Scn1a dysfunction encompass a wider range of phenotypes than previously reported and factors such as stress exposure may alter disease severity in patients with SCN1A mutations.